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© Chemical conversion method and surface treatment method for metal can. 

© Quaternary ammonium salt having at least one alky I group of 10 to 20 in carbon number is added to a 
chemical conversion solution to be at least 20 ppm in concentration, and a chemical conversion coating is 
formed on a surface of a metal can with this chemical conversion solution. After the chemical conversion coating 
is formed on the surface of the metal can with the chemical conversion solution, a surface treatment solution 
containing quaternary ammonium salt having at least one alky I group of 10 to 20 in carbon number is applied to 
the surface of the metal can provided with the chemical conversion coating. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

™h?° i nVenti ? n ***** *° a chemicaI conv8r8lon method ^ forming a chemical conversion 

coabng on the surface ot a metal can with a chemical conversion solution, and a surface treatment method 
tor a metal can. 

Description of the Background Art 

Metal cans include a two-piece can consisting of a bottomed cylindrical barrel and a top plate and a 
three-pwce can consisting of a bottomless cylindrical barrel, a base plate and a top plate. The barrels of 
such metal cans are generally formed by metal plates, which are successively treated in order of 
prelmmnary degreasing. degreasing. rinsing, chemical conversion, rinsing, drying and coating after forming 
A ™mber of can barrels are carried along a laterally wide line at a high speed and subjected to. treatment 
through the forming step to the drying step, while the width of the line is reduced between the drying step 
and the coating step so that the can barrels as gathered are carried one by one along the narrowed line In 
the coating step, the can barrels which are carried one by one are successively subjected to printing or 
coating on the outer surfaces thereof. H " 

When the width of the line is reduced as described above, the can barrels as gathered come into 
contact or coll.de with each other. Particularly when barrels of aluminum cans having high surface 
roughness and a high friction coefficient in general are carried at an extremely high speed and gathered 
together, mobility thereof is so deteriorated that the can barrels are collapsed or broken due to mutual 
contact or collision, or sprung out from the conveyer. 

Japanese Patent Laying-Open No. 64-85292 (1989) discloses a technique of employing a water-soluble 
material such as ethylene oxide addition alcohol phosphate, ethylene oxide addition alcohol or ethylene 
oxide addition fatty acid as a surface treatment agent applying the same to the outer surfaces of metal 

Car !f, by ?^ y,n9 w me like for redudn 9 the Wet"™ coefficients of the outer surfaces, thereby improvinq 
mobility of the cans. u 

On the other hand, each of Japanese Patent Laying-Open Nos. 3-207766 (1991) and 4-66671 (1992) 
discloses a technique of employing a surface treatment solution of pH 4 to 6 consisting of polystyrene 
resin, orthophosphonc acid or condensed phosphoric acid and water and applying the same to the surfaces 
of can barrels thereby improving sliding quality of the same. 

D " 0Wever ' me e* 1 * 6 ™ oxide a 000 * of **** acid disclosed in Japanese Patent Laying-Open No. 64- 
85292 is water-soluble and hence this surface-treatment solution is disadvantageously removed when the 
can barrels are rinsed after application thereof. Therefore, this surface treatment solution is introduced into 
water which is employed in the final rinsing step. Thus, the can barrels cannot be completely rinsed and 
water tends to remain in bottoms or flange portions of the can barrels to leave the component of the surface 
treatment agent in a condensed state, leading to reduction in film adhesion. 

Further, a conveyor for carrying the can barrels cannot be completely rinsed either and hence the same 
is disadvantageously contaminated by the component of the surface treatment agent adhering thereto 

Further, the surfaces of the cans may have strong water repellency depending on the component of the 
surface treatment agent, leading to difficulty in handling in later steps. 

The ethylene oxide addition alcohol phosphate disclosed in the aforementioned gazette is not com- 
pletely removed by rinsing but maintains sliding quality due to its adsorptivity to the chemical conversion 
coatings provided on the surfaces of the metal cans, although the same is water-soluble. However this 
surface treatment agent is extremely inferior in film adhesion. 

On the other hand, the method disclosed in Japanese Patent Laying-Open No. 3-207766 etc. employs a 
solution containing resin and therefore requires a specific step in addition to general steps, leading to 
complicated manufacturing steps. Further, aluminum cans are disadvantageously nigrified when the same 
are heated by boiling water after coating, leading to inferiority in resistance against the so-called boiling 
water nigrification. " u 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a chemical conversion method and a surface treatment 
method for a metal can, which can provid excell nt sliding quality to the outer surface of a metal can and 
neither reduction of the sliding quality nor reduction of the film adhesion is caused by rinsing. 
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of „tT mC t COnVerS ; 0n meth0d accordin 9 to 8 first aspect of the present invention comprises the steos 
otaddmg quaternary aluminum salt having at least one alkyi group of 10 to 20 in carbonTm^Ta 

SZt S TT 80 !* " 10 1,8 81 ,ea3t 20 Ppm in "Nation, and forming a ch micTZverS n 
coatrng on th surface of a metal can with th chemical conversion solution 

A surface treatment method according to a second aspect of the present invention comorises ihe 

«*Z2* 2fT'S T™ ^ 00 * 6 SUrfaCe °« a metal cTwith a SSESSE. £2? 
T«»ZT 9 , rt**™™™- which is provided with the chemical conversion SI S 

ESZZZ COrrtani ° 9 q ° a,emary miUm - ha *"° - ■«* one alky, gro^O^ 

=ur::re^r monium - " ^ «™ 8 — ^°z^r n ziz™ 



1S 



20 



R1-N-R4 

R 3 



where each i of R, to R< represents an alkyl group, an alkoxy group or a benzyl gmup of 1 to 20 in carbon 

zzxfxizfr* symbois represen,in9 - ^ « 10 — « ^on -™ 
iJir&^sjK^x? - firet ^ second aspec * of - present 

mmHI!!!.^! ! SPSCt 01 Pre3Snt inven80n> * e ^ ua,ernar V ammonium salt is added to the chemical 
Sn«Zon?Z 1" I" 0 " " am0Un, *■* *• 38,1,0 iS at teast 20 PP m in concentration 
Tt^TlL V ammonium 8aB is tess «*" 20 PP«». i« is impossible to attain a sufficient 
effect o« reducing the faction coefficient of the metal can. Further, the amount of the quaternary ammon urn 
salt , preferably not more than 1000 ppm. If the amount exceeds 1000 ppm. the metal can ZaT^ZZ 

preteraoiy 50 to 800 ppm. and further preferably 100 to 500 ppm 

the IlSfr?? t ° onverSion so,ution to wnich *e quaternary ammonium salt is added in the first aspect of 
inve " t ' 0n . Ca " 1,6 P reDared from a e^nerally known one. such as chemical conversion solutons 
C ° nVerai0n 003,1,198 0f ph08 P ha,e and/ ^ fluorine compounds, tor example 
eJZZZTT th ! 4 quaternaf y ^monium salt contained in the surface treatment solution which is 
aSeTn ™ ^h 83 ^ oi *• P fe3e "t invention is not particularly restricted but appropriately 
adjusted ,n response to the method of applying the surface treatment solution. When the surface treatment 

^ ,he . SUrfaCe * "* M by 8 Senefal ***** method, the ooSSSTS 
quaternary ammon.um salt is preferably about 20 to 1000 ppm. If the concentration is less than 20 00 m ft 
may not be possible to make the surface of the metal can adsorb a sufficient anZHf the ouatemarv 
^Ei?"* ^ SUrfaCe ,re8tment «**" iS h hi9h concentrationrLdrng 0^ ppm on 

£motd *TT 8mm0niUm 8811 i8 8d80rbed in 8UCh 8,1 exCSSS amoun< *■ lhe »™1 be 

removed ,n nns.ng or the like, or exert a bad influence on the appearance and quality of the metal can The 

so ^to^ppm' *" qUaternary amm0niUm 8811 i3 m ° re 50 to 800 PPm -d furt^Lwy 

oreoa^d ^LllTT^™ emP '° yed in * he SeCOnd 8Spect 01 ,ne P resent invention can be 
prepared from a generally known one, such as chemical treatment solutions which can form chemical 
conversion coatings of phosphate and/or fluorine compounds, for example 

« nJSjTi °I ?f ^ Se ° 0nd aSpects 01 ,he pre3ent inven, ion. th chemical treatment solution 
anfanlrin .f* ° PPm * Ph ° Sph ° riC i0nS "*» ,luorine ions « implex fluoride ions" 
^ ST!! • tfanSrt,0n me ' 8 ' ' 0nS in com ^ on - Tne transition metal ions can be prepared rom 

STL^S ™ Vanad, ' Um 8nd/ ° r C8riUm ' 111 tr8n8i,i0n me,al ions mav b c °"tain d as 
catons and complex K>ns ; The content of the phosphoric acid ions and/or fluorine ions or complex fluoride 
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ions is furth r preferably 10 to 1000 ppm in the chemical treatment soluti n. The complex fluoride ions can 
b prepared from silicofluorid ions or borofluoride ions. Both of the fluorine ions and th complex fluorid 
ions may be contained in the chemical conversion solution. A further preferable content of th transition 
metal ions of zirconium or the like is 20 to 125 ppm. 

In the first aspect of the present invention, the chemical conversion treatment may be carried out a 
plurality of times. For example, a chemical conversion coating may be formed with a chemical conversion 
solution containing no quaternary ammonium salt, so that the chemical conversion coating is thereafter 
subjected to chemical conversion treatment with a chemical conversion solution containing quaternary 
ammonium salt It is possible to further improve boiling water nigrrfication resistance by forming the 
chemical conversion coating with the chemical conversion solution containing no quaternary ammonium salt 
as an underiayer coating. 

In the first aspect of the present invention, a defbaming agent may be added to the chemical treatment 
solution at need. Also in the second aspect of the present invention, a defbaming agent may be added to 
the chemical treatment solution at need. In particular, quaternary ammonium salt having a substitutional 
group to which ethylene oxide is added tends to cause a problem of foaming, and hence about 0.5 to 3 
percent by weight of a defoaming agent may be added to this quaternary ammonium salt Such a 
defoaming agent can be prepared from a nonionic surface active agent such as Pluronic type alcohol 
ethylene oxide propylene oxide adducts, sorbitan fatty acid esters or the like. 

According to the first aspect of the present invention, it is possible to form an inorganic-organic 
composite film comprising a chemical conversion coating which adsorbs quaternary ammonium salt, by 
adding specific quaternary ammonium salt to a chemical treatment solution and carrying out chemical 
conversion treatment The quaternary ammonium salt is so strongly adsorbed by the chemical conversion 
coating that the same is not removed when the coating is rinsed after the chemical conversion treatment 
but maintains an effect for serving as lubricant, whereby the treated surface has sliding quality after the 
rinsing. Further, the sliding quality is still maintained after later treatment such as acid rinsing. 

According to the first aspect of the present invention, therefore, it is possible to provide excellent sliding 
quality so that the coating is not removed by rinsing, thereby improving mobility of the metal can. Further, H 
is possible to smoothly introduce/take out a mandrel into/from the can barrel for making printing/coating on 
the metal can, thereby reducing wear of the mandrel. 

Further, the chemical conversion coating which is formed according to the first aspect of the present 
invention has excellent film adhesion. 

In addition, the chemical conversion coating which is formed according to the first aspect of the present 
invention exhibits no water repellency but provides excellent wettability in rinsing, leading to easy handlinp 
in later steps. 

According to the second aspect of the present invention, a surface treatment solution containing 
specific quaternary ammonium salt is applied to the surface of a metal can which is provided with a 
chemical conversion coating, so that the quaternary ammonium salt is adsorbed by the chemical conversion 
coating. 

The quaternary ammonium salt is so strongly adsorbed by the chemical conversion coating that the 
same is not removed upon rinsing after the surface treatment but maintains an effect for serving as 
lubricant whereby the treated surface has sliding quality after the rinsing. Further, the sliding quality is still 
maintained after later treatment such as acid rinsing. 

According to the second aspect of the present invention, therefore, it is possible to provide excellent 
sliding quality to the coating so that the same is not removed by rinsing, thereby improving mobility of the 
metal can. Further, it is possible to smoothly introduce/take out a mandrel into/from the can barrel for 
making printing/coating on the metal can, thereby reducing wear of the mandrel. 

In addition, the metal can which is surface-treated according to the second aspect of the present 
invention has excellent film adhesion. The reason why the surface treatment method according to the 
second aspect of the present invention provides excellent film adhesion is not yet clarified in detail, but the 
so excellent film adhesion may conceivably result from affinity to a film which is formed thereon. 

The foregoing and other objects, features, aspects and advantages of the present invention will become 
more apparent from the following detailed description of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

55 

The first aspect of the present invention is now described with refer nee to Examples, while the first 
aspect is not restricted to the following Examples. 
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Exampl 1 

mZJTsT ^ ■ rata6 ethylene oxide ^ - 

(CH 2 CH 2 0) nH 
I 

R-N + -CH 2 -0. C ^- 
(CH 2 CH 2 0) m H 

where R represents beef tallow, and n and m represent integers of 1 to 2 
(Degreasing) 

- sz? v y N d r'T a ? reasinfl aoent < surf °— ' nhc - 

the aluminum can barrel W clSXK ' ^ ^ WaS wd 00,0 

(Rinsing 1) 

*> industrial water was sprayed onto the decreased can barrel at the room temperature for 10 seconds. 
(Chemical Conversion) 

■BP. M « • C l« 20 s»eond S . Wm ' ^ !p,a|,M om<> *" «" » »» flWng 1 

40 

(Rinsing 2) 

jndusma. water was sprayed onto the chemically converted can barrel a, the room temperature for 10 
(Pure Water Rinsing) 

rjsr onto * e can bmei - «** ™ * *-•» * - - ^ 

(Drying) 

T*e can barre.. which was subjected to the pure water rinsing step, was dried a. 200-C for 2 minutes. 
55 Example 2 
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Example 3 

A metal can was treated similarly to Example 1. except that quaternary ammonium salt was added to 
be 500 ppm in the chemical conversion step. 

Example 4 

A metal can was treated similarly to Example 1. except that quaternary ammonium salt was added to 
be 1000 ppm in the chemical conversion step. 

Example 5 



A metal can was treated similarly to Example 1, except that the following lauryl dimethylamine benzyl 
chloride was employed as quaternary ammonium salt to be added to the chemical conversion solution in 
>s the chemical conversion step and this quaternary ammonium salt was added to be 500 ppm. 

CH 3 

Cj 2 H 25 ~l!l + -CH 2 -H0-Ci- 
CH 3 
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Example 6 



A metal can was treated similarly to Example 1, except that the following lauryl trimethylammonium 
chloride was employed as quaternary ammonium salt to be added to the chemical conversion solution in 
the chemical conversion step and this quaternary ammonium salt was added to be 500 ppm. 



CH 3 

C B H a -N + -CHa -Ci 
CH 3 



Comparative Example 1 

A metal can was treated similarly to Example 1, except that no quaternary ammonium salt was added to 
45 the chemical conversion solution in the chemical conversion step. 

Comparative Example 2 

A metal can was treated similarly to Example 1, except that no quaternary ammonium salt was added to 
the chemical conversion solution but an isostearic acid ethylene oxide adduct (Ethox MM 4 (trade name) by 
Ethox Co., Ltd.) was added to be 500 ppm in the chemical conversion step. 

Comparative Example 3 

A metal can was treated similarly to Example 1, except that no quaternary ammonium salt was added to 
the chemical conversion solution but an ester phosphate ethylene oxide adduct (Gafac PE510 (trade name) 
by Phone-P ulenc/GAF) was added to be 500 ppm in the chemical conversion step. 
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coating. Tncnon coeffic,ents - after rinsing and adhesion values after 

fJZwiSET Wftfe ^ 8 Hayd0n (w* a ,oad of 250 o and ro„er 

for 30 seconds. Primary adS w2 ev2£J P? i"* ^ in ^ospne^of 250 - C 

Secondary adhesion v^evaiS ~. TtT^Jt adZJ^ adheSi ° n ^ c -«ng. 
water for 30 minutes. cross-cut adhesion test after dipping samples in boiling 

The states after rinsing were visually observed 
Table 1 shows the results of measurement. 



Table 1 
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Example 7 

suda^as^ was conflnuously carried so that its 

rinsing 2. pure water rinSg and dryVng 9 9 ' 9 ChemiCal COnvWsion conversion 2. 

salt to be 20 ppm, similarly to the chemical mJSTJE ^ / ^ quatema,y ammonium 
step, chemical conversion was earned oufwSTSi^ P ' 6 * 8 Chemical conversio " < 
ammonium salt, similarly to convent Z^b^. ^ no 

ss (Chemical Conversion 1) 

° ,u w,Tn *l u eous ammonia, was sprayed onto the 
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can barrel at 40«C for 20 seconds. 
Example 8 

* rjrrjss,", sr * — • - — -» — — ■ 

Example 9 
Example 10 

Comparative Example 4 
Comparative Example 5 



Table 2 
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Concentration 
(ppm) 


Friction 
Coefficient 


State after Rinsing 


Adhesion after 
Coating 


Primary 


Secondary 


Example 7 


20 


0.56 


Wettable 


100/100 


100/100 


Example 8 


100 


0.30 


Wettabfe 


100/100 


100/100 


Example 9 


500 


0.21 [ 


Wettable 


100/100 


100/100 


Example 10 


1000 


0.20 


Frange Partially Water-Repellent 


100/100 


100/100 


Comparative Example 4 


500 


0.88 


Wettable 


100/100 


100/100 


Comparative Example 5 


500 


0.27 


Water-Repellent 


0/100 


0/100 



so 
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Example 1 1 
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rinsing and drying ^ ^ " nS ' n9 0,1 m,Ca ' conversion - treatment rinsing 2. p^S water 



The respective steps ar now d scribed. 
(Oegreasing) 



io tee aluminum can barrel at 60 • C for 2 minuteT 0 ' n water was <»*° 

(Rinsing 1) 



15 



.ndustna. water was sprayed onto the degreased can barrel a. the room temperature tor 10 seconds. 
(Chemical Conversion) 

^^T^^^^l^^ Q J*"** * P-osphate treatment so,u*on (Afcurf 
20 the same to P H 3 O^Z^lTJTT 8 J? N ' PP0 ° ^ °°" Ud) in ^ 
rinsing 1 step.* 40-C ?£ 2 Soni W " ^ Can ^ ^ was 

(Surface Treatment) 
(Rinsing 2) 

^industrial water was sprayed onto the chemicai.y converted can barre. a, the room temperature lor 10 
(Pure Water Rinsing) 

J^Z7JS ^ *° barre '' ^ W3S Sub *** *» *■ ^ step, a, the room 
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(Drying) 

40 ^ ™ *"* WhiCh was sub « ected to *■ P™ water rinsing step, was dried at 200-C for 2 minutes. 
Example 12 

Example 13 

,0 employ^ Z™e TT^TauL^ ^ ** ^ ^'^onium chioride 
y example 6 was used as quaternary ammon.um salt to be added in the surface treatment step. 

Comparative Exam ple 6 

- ^Tzzzxz sure LsKssnt — — • — 
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Comparative Examgj 7 

A metal can was treated similarly to Examote 1 1 *mc* +ho+ « a 
acid thylene oxide adduct (Ethox M-lT3Ste ^ h a 1 ^ % of an isos^ 

quaternary ammonium salt in ^^1^' * °* ^ ^ ^ in <* 

Comparative Example 8 

coaling. coefficients, states after rinsing and adhesion values after 

foca^^ ^ * * ^don rubbing tester (with a load of 250 g and roller 

seconds. Primary adhesion was C^tsd tvTi * 9 Same m atmos P^re of 260-C for 30 
adhesion was elaj by adLion SHT J" 1 ?*" 

minutes. 3 CUt adhes,0n test d W' n 9 samples in boiling water for 30 

The states after rinsing were visually observed. 
Table 3 shows the results of measurement. 
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Table 3 
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Friction Coeficlent 


Adhesion After Coating 


Primary 


Secondary 


Example 11 


0.21 


100/100 


100/100 


Example 12 


0.30 


100/100 


100/100 


Example 13 


0.43 


100/100 


100/100 


Conparative Example 6 


0.88 


100/100 


100/100 


Conparative Example 7 


0.87 


100/100 


100/100 


Conparative Example 8 


0.28 


0/100 


0/100 



•. sw* jesses sss- - *~ * ss* — < M 

Claims 

eh™*, «„ id „*„ „ M metel ^ ^ ^ ^ ^ ^ ^ 

«i one iype ot metal ions selected from the group consisting of zirconium. 
10 
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titanium, hafnium, vanadium and cerium. 

1 ^,sssrriss^*'-^-~~-.. 



R 2 



1 



«. A^ntoltooinirsionsoliilioiUbomeMlcaiicooBinina- 

a least it I ppm <K ptospnortc acid Ions andto complex fluoride ions- 

^^j^rsrairr beinfl se,ected f ™ - 9roup — - 

numbed 20 * qUa,emafy amm ° nium havin « - teasl "» W of 10 to 20 in carbon 

7. A surface treatment method for a metal can comprising the steps of 

soluSTeT Chem,Ca ' C ° nVer8i0n ^ 00 8 "*» ° f ** d metal «" «» a cnemica. conversion 
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nT^d^ repreSentinfl " 8,k " ^"P *«> * » in carbon 

m ^rrrr £; r P r n accordance wwi c, * m 7 - » e — 01 - 
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